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Some strawberry diseases of unknown or complex causation are discussed 
in three articles: "Relative imrortance of winter injury and some o chew 
troubles to stravberry growers in northern States", by Geo. i. Darrow and 
J. B. Demaree, vuge 492; "The red-stele reot disease of stravberrics in the 
Northeastern United States", by J. B. Demarce and G MM. Darrow, rage 494; 
and "Loaf variegation in stravberrics not considersd s virus disease", by 


J. Be Demarec and Geo. M. Darrow, nage A00. 


7 


Be Ae Rudolsh and W Cs Snyder report vert sche wilt of neprer 
in California, aorarently the first record of the funcus on this host in 
this country, page 404. 

Losses from vegetable discases in Illinois in 1937 are reported by 

Car receipts of wheat at terminal insvection soints in the Pacific 
Northwest have shown a sterdy decline in the vnercentage of smutty wheat 
during the past few years, eccording to Bert W Whitlock, sage 407 


Corree tion, 


mage A403. 
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RELATIVS IMPORTANCE OF WINTER INJURY AND SOME OTHER 
TROUBLES TO STRA WEZREY GROPTRS IN NCRTHERN STATES 


Geo. serves end Je Be Denaree 


In May and June the writers made an inspection of strawberry fields 
in eastern Maryland, Delaware, New Jersey, New York, Ontario, Chio, Michigan, 
and Tllinois to survey the damage due to winter injury and to other causes 
which are sometimes confused with winter injury, such as root rots and in- 
sects. State horticulturists, pathologists, nursery inspectors, and county 
agricultural agents kindly took us to the strawberry ficlds and helped in 
identification. Of course only a relatively small proportion of the total 
acreage was inspected, but since we asked specifically to see fields where 
injury, especially to roots, had been renorted or found, we, at least, saw 
many ef the troubles. ' 


In eastern Maryland and Delaware, low temperatures on .November 28 and 
December 1, 19%6 had injured the crowns in many fields, particulerly cn the 
lighter, drier areas where the cold could penetrate despest and most readily. 
Except for the mest exposed spots, favorable spring weather (relatively cool 
and moist) had enabled the plants to recover and to rroduce good crops in 
spite of the injury. In low areas, as reported by Demaree and Darrow in this 
issue (page 494), tre mécte root-disease was sometimes serious. In oue field 
the Cape Cod "dwarf" due to a bud nematode was found. 


In New Jersey the senior writer found winter injury near Camden, but 
it had not caused serious losses. In one large field of the Catskill variety, 
the Cape Cod dwarf disease had affected possibly 5 percent of the plants, and 
the affected plants were barren. 


In the fields visited in the “udson River Valley of New York, yields 
were generally from 10 to possibly 30 percent of a crop. The loss from cold 
injury to crowns and roots was generally severe and more important than that 
due te other causes. Much of the injurv occurred in the fall, tut early 
spring injury may also have been even mcre serious. In cne count, 74 per- 
cent, and in another, 95 percent of the prospective crop was destroyed, prob- 
ably owing to early spring cold killing the fruit-buds and blossoms and to 
hail. Heaving had pulled plants out of the ground and caused severe losses 
even in fields with mulch between the rovs. Mildew vas severe on the Lupton 
variety. Cyclamen mite and root weevils had caused very severe losses (80 to 
90 percent) in two fields. bud weevils and crom borers had also done con- 
siderable damage. Some factor, possibly Botrytis sp-, nad caused 94 percent 
of dead or affected caps or hulls in two fields an@ severe losses in others. 


In central New York and in the Osrego section, winter injury was evi- 
dent and was probably more serious than that due to cyclamen mite and root 
weevil which were serious in some fields. The winter-injury damage showed 
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in crown injury and in plints heaved ovt of the ground. [In one field, 50 per- 
cent damage tc the aberdeen pee 10 percent to the Howard 17 (Premier) was ob- 
i 


served. <A trace of ysllow plent (June yellovs) in Chesapeake vas seen. 


In western New Yor“, winter injury was severe und generally the worst 
trouble. Heaving was severe in small areas. “June yellows" was quite commen 
in Howard 17 in this section. Dead cans or hulls were particularly sericus 
in two ficids of the Clerment variety, and only two caps not affected were 


se Since leaf spot (x Mycosphaerella _Exeearh a) as very severe, the dead 
cok were probably due to this disease One field revorted to have severe 


root rot was found to have a very severe infection of cyclamen mite. 


Winter injury was severe in the St. Catharines, Ontario section and 
may be a major trouble there. One field muiched early in the fell showed no 
injury. Cyclamen mite end. root vreevils were serious pests in some fields. 
No red stele or other definite root-rot injury was seen. 


In northern Ohio near Flyria, some winter injury and also some heaving 
were noted. In general, mulching was not done early enough. One field badly 
affected with cyclamen mite wes seen. 


In southwest Michieran near Bridgman, fields were so badly winter-in- 
jured that they were plowed up before narvest, and winter injury in that sec- 
tion was ‘possibly the worst observed in any State. A little cyclamen-mite 
injury was observed. 


In central Illinois only a trace of winter injury was scene Red stele 
was observed in one field but in soil too vet for good strawberry land. 


If the fields seen were representative of the region north of the Ohio 
and Potomac where over 90 millions of quarts of berries were produced in 1929, 
then for 1935-37 + inter injury undoubtedly reduced the yield in this area by 
tens of millions of quarts, while ii comparison, cyclamen mite and root weevil 
reduced the yield by tens of thousands, and except for Illincis and the east- 
ern shore section of Maryland, Virginia, and Deleware, the red stele root dis- 
ease reduced the yields by thousands of querts only. 


This survey trip was made to regions where ront-rots heve been reported 
for many years. In each section the request was made to see fields where root- 
rot, black root or other troubles had been reported. Fxcept for the eastern 

Shore section of Maryland and Virginia and in Illinois, there was no evidence 
that root disessec were troubles of general importance and even in those two 
sections tney seemed to be of imvortance only on soil too wet for good straw- 
berry soil. In contrast, winter injury ef several types was present in most 
sections and was by far the most important trouole of the growers. At least 
in the fields seen in May and June 1937, black root, sn-called root-rots, and 
dwarfing and dying of plants were mostly due to winter injury although some- 
times to cyclamen mite, root weevil, and crovm borer. It would seem that 
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until winter injury to crowns and rceots is largely controlled by early mulch- 
ing, it is not possible to etait the danage that muy te due to otuner 
troubles. Tnese ooservations, it should be emphasized, cover only one sea- 
sone (Division of Fruit and Vegetable Crops and Diseases). 


THE RED-sTeLEL/ ROOT DISTASF OF 


RAWBERRICS IN 
THE NORTUMASTER’Y UNIT™D ST PETES 


Je Be Demaree and G wWe Derrow 


The first reporte/ the red-strle root disease of strawbcrries in 
the United St tes was made by 4H. ™ Anderson in 1945. Ye stated that the 
disease was found in widely sepa saga localities in Illinois and neighboring 
States. According to his observati ns, the affected plants usually appeared 
first in areas where the anieciatalins capacity of tne soil was high, but 
later may spread to well-drained losm soil. Dr. Arderson called the disease 
"black stele", and further stated that it seened tc be similar to a destruc- 
tive and widespread disease in Seotland known there as the Lanarkshire dis- 
ease, Phytcpnthore disease, and red core. 


About cne-end-one-half yerrs ago Mr. Fe J. Anderson, then a graduate 
student in the University of Maryland, informed the writers that he had eb- 
served during the snring of 19%6, near Federalsburg, in the Fastern Shore 
district of ilaryland, a disease that he considered to Fe the same as the one 
reported from Illinois. His diagnosis was lat by He. W. Anderson. 
During October, 1936, the sénior writer nconnEnt we Mr. He 7. Anderson on an 
inspection trip to the Fasterr Shore of Meryland. Tne field near Federals- 
burg where the disease was seen in Mav was ted. Wo evidence of the 
trouble could be detected at that time, with the possible exception of stunted 
plants, whieh condition was prevalent threughsut the Hastern Snore district 
that year, caused by a severe drouth extending from April to July. 


During the first week in May 1947 a second trip was made with Mr. 
Anderson to the Fastern Shore district of Maryland. A4t this —— an abundance 
of discascd plats was found, showing the typical discolored central cylinder 
of the larger fleshy roots. The farm near Federelsburg was first inspected. 
Meny of the plants in a one-year-old strawberry field were wilting, others 
were stunted, with reddish smell leaves on short petioles. The disease was 
not a serious factor in this field end was not unifermly distributed. [n 


1/ The name red preference to binack stele, is used in this 
paper as seeming more descrinpt of tne early symptoms of the disease 


9 
2/ Anderson, He % Black stele root rot of strawberry. (Abstract). 
Phytopathology 25:5 1945. 
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some sections of the matted rows 2 or 4 feet wide and up to 20 feet in length 
all plants were stunted. There were no circular areas indicating the spresd 
of the disease from infected foci. The greatest number cf aiseased plants 
was found in two rows. One had been siven an application of lime and the 
other an application of scdium nitrate. Whether the abundance of diseased 
plants in these two rows was a enincidence or was due to the treatment was 
speculative; at any rate, they presented a striking difference from the rest 
of the field. 


While a number of fields were examined on different types of scil, 
only one other showed discascd plats. This was a siiall field of the two 
varieties, Blakemore and Lupton, near Pittsville, Maryland. The RBlakemere 


plants were uniformly stunted and some were dying, and indications at that 
time pointed to an almost total loss of the crop. The varicty Lupton was in 
bleck of about 20 rows growing next to the Blakemore variety and appeared 


to be “ane more resistant. The plrmnts wore vigorous, with a good crop of 
green berries and blossoms. The only evidence of the discase found in the 
Lupton bleck was in short sections of each row for a distance of - er 40 
feet, extending each “ay from 2 niturnl drainage depression runnirz t ri 


+ +) 
angles to the rows. 


ng 


diameter was found in a l+rge field about 15 
The diseased plants were in a low circular ares 


tants about 100 feet in 
Ss nort heast of Pittsville. 

mith no means of surface 
drainage, which would naturally favor retention of water after rains. No 
other diseased plants were found in the field of about 20 acres. 


Later in Mav another small snot of diseased 
e 


The toporraphy of the country in the vicinity of the diseased field 
near Pittsville and the one near Federalsburg is that of low, level, poorly 
drained land, necessitating the construction of drainage ditches through or 
around the fields to make them usable for cultivation. 


An attempt was made tc get some history cof the disease. The grower 
near Pittsville reported that ne had had some diseascd plants in an adjoining 
field the previous year, but could not recall seeing the disease at any other 
time. The stiisiste near F.deralsburg had observed the disease regularly for 
the past 12 year a greater 1l*ss occurring some years than others. 


On May 17, 1947, Dr. J. S. Cooley brought to this laboratory some dis- 
eased strawberry plants showing typical red-stele syuiptoms collected from his 
garden near Beltsville, Maryland. The plants nad grown on Stiff clay-loan 
soil, but with good surface drainage. During the same week the disease was 
found on the U. S. Horticultural Field Station farm near Beltsville. straw- 
berries were grown 2n two fields on the Station farm. One small field situ- 
ated on rolling gravelly soil nahi no diseased plants then or at any other 
time during the season. The second field was on low level land, lying be- 
tween two ridges. The soil is a stiff silt loam with poor under-drainage; 
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however, a smal! ditch which extends across the certer of 
fairly surface drainaze. 
selections used in strawberry breeding work. 


great number cf varieties and 


Each variety or selection was planted in a 50-foot strip, 
The disease was present in about 


in each row. 
selections, but did most damage 


the ditch running at right angles to 


lections 
of the sections 
tions, while they did not 
failed to set any fruit, 


shoved a wide range of 


produced a normal crop of berries. 
candwiched between those having dead or bedly diseased ones. 


plants were 


Since the red-ste 
a few small, restricted a 
a more extended survev of its 


During June 1947 the writers visited some of the leading 


tion centers in New Jersey, Nev 
North Carolina. In this survey 
culturists, nursery inspectors, 
regions visited 
to take us to strawberry fields 
to them or to fields lecated en 
us to believe the disease could 
of acres were examined. 
four States. In New Jersey, st 
calities and a few diseased plan 
Matawan and New Erunsvwick. Th 
of his field were set with plan 


died during May and June. 
die, were injured and stunted 
while other selections showcd no anparent injury and 


‘hese inves tigat ors were very helpfu as 


The plants in this field consisted of a 
19 such strips 
ees ef the varieties and 
to the ee that grew on each side of 
the rows. varieties and 

Nearly all plants in a few 

The plants in several sec- 
so badly that they 


Tn some cases the seetions of normal 


eese was found to be damarine strewberries in 
in Marvlane, it was theught desirable to make 


revalence in the northeactern United States. 
strawberry produc- 
york, Ontaric, Michigan, Chio, Illinois, and 


work we were assisted by patholosists, hoerti- 
and county agents in csi of the States and 
they were able 


where "root had been reported 
soil tynes where our observetions would lead 
be fount. Numerous fields toteling hundreds 


The red-stele disease was found in five fields in 


rawberry fields were examined in several le- 
its were found in a anall planting between 
omer of the field reported that absut 2C rows 
te purchased from a Delaware nursery; the bal- 
grow plants. The field was on rolling 


ie- 
soil with excellent surfuce iat oni. The 29 rows of Delavare plants were 


set in a shallow dip with higher ground on each side. 


rows, as reported, became sick 
under before fruiting, excert 

It was in this outside row tha? 
eased plants were not found in 
with home-grown plants, one rou 


brought in from the nursery. However, 


not be traced. 


In New York, strawberry 
between Fishkill and Catskill, 
the State, aleng Lake Frie. Tw 
Cne was near Fishkill, On 
Affected plants could not be fo 
feet in diameter. Diseased pla: 


The plants in the 20 

and stunted during early spring and were plowed 

he outside row, and the lan*® planted to peppers. 
the diseased plants were found. Since dis- 


the larger section of the field which was set 
1d be led to suspect that the disease had been 
the scurce of the diseased plants could 


ficlds were examined in the Hudson River Valley 
in Oswego County, and in the western part of 
oO small centers of diseased plants were found. 
ng, gravelly soil in a three-year-old field. 
und cea in a small area not mere than 100 

ts were scattered and hard to find, as winter 
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injury had also caused stuntinz of many of the plarts. fJiscased vlants wer 
+ 


also found in anotier field in New York along Lske Ontario, in Oswego Ccuntvy. 
Only a few stunted plarts with roots showins the discolored central cylinder 
were seen. They were situated in a small area of wet, seevy seid at ene cor- 
ner of a sloning field. A considereble numver of heaved and winter-injured 


plants occurred among those affected with velutie. 


In Ontario, fields were exanined in the vicinity of St. Catharines and 
Vineland, tut no red-stele affected plants ‘ere observed. Neither did we 
find any in Ohio, though a number cf fields were exanined near Avon, Lerain, 
and Elyria in a strawberry growing region west of Cleveland. 


Two days were devoted to a survey of strawberry fields along the Lake 
Wiichigan shore in southwestern Michigan between South Haven and the Indiana 
State line. Numerous fields were examined in the heavy strawberry-producing 
region around St. Joseph, Bridgman, Broda, and Savver. One small planting 
was examined near Bridgman where one corner of the field dipped down in a 
low, level area with poor drainage facilities. All of the plants in this low 
corner were stunted, and bere small reddish leaves. ‘fhe roots were black and 
many were decayed. Some of these nla li po y-appearing 
fleshy roots, but when the cortex vas stripved off or when the roots wer 
split with a knife, tie exvonsed stele s 
so symptomatic of the red-stele disease. 


1e red or reddish-brown eccler 


We expected to find the disease 
+ 


in Illinois, as it had been reported 
frem that State previously. Our visi t m Ju 


o Jllinois was made on June 24 and 25, 
somewhat too late fcr a thorough examination, as the crop had been harvested, 

some fields burned over, and cthers plowed under. A few diseased plants were, 
however, found in poorly drained stiff soil (a seepy area of abeut one-fcurth 

acre) at one edge of a field of about 49 acres near Vermillion. 


In additizn to the cbservations made by the writers this season on the 
prevalence of red stele of strawberries, Dr. H. H. Zimmerley, Director of the 
Virginia Truck Experiment Station, Norfolk, Virginia, reported by correspond- 
ence and orally to the writers that the disease was present in considerable 
abundance in 1937 in the peninsular or EZastern Shore district of Virginia 
(that portion of Virginia lying east of the Chesaneake Bay). This area is 
about 50 miles south of Pittsville, Maryland, and the two regions have simi- 
lar soil and @rainage conditions. 


Discussion 


— 


The Phytophthora xr red-core disease, as revorted by Howells2/, has 
proved a very serious menece to the culture of strawberries and has resulted 
in severe financial losses to growers in Scotland. The disease there is 

— Howells, De Ve The Phytophthora disease in the field. Scientif. 


Hort. 4:56-58. 1936, 


3 
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i@ Ticids, but later spreads to other 


evident first in the lower portions of th 
environmental factors. 


portions, irrespective of drainage or 95 


Formerly the strawberry cror in Lenarkshire was of considerable imnor- 
tance, but now it has dwindled to a ske’.cton of its former extent. Dr. Howells 
reports, "The disesse has infected plants and caused destruction of crops on 
all types of soil under very different environnental cnaviaes: in planta- 
tions of all ages, on new land, and on land which has been repeatedly used 

for strawberry culture." 


Mrs. Aleoe4 / has made an extensive study of the disease and the causa- 
tive organism as it occurs in Seotland. Her description of field symptoms of 


effected plants parallels those observed here, but some cf her detailed bie 
scriptions dco not tally so closely. She mentions that the infected fleshy or 
rat-taillike rocts sre’ black and that the cortex or outer ti t 


are eadn and decayed; furtnernore, she say the fungus can be i 
} ue arourd the central cylin is contrary tc our obse 
affected flesty roots 

disease unless the cortex ir slirzed 


MA 
fungus has not been found in the 


the is 

infected roots finally die and decay irs 

that the fungus, which she eonsiders Beis 

sporangia on newly attacked roct tins oraugia can usually be in- 
n 


U 
duced to form by hc iz infected rocts for a few hours. Meny at- 


1d 

empts have been mude by Mrs. Aleock and others in SGeotland tc induce the 


t 
fungus to grow on ertificial meCia, put with neeative resulis. We have not 
observed sporangia cu infected roots, and have not been able to induce them to 
form by placing the roots in water ang moist have found very 
commonly 6 Pytniacecus fungus within the red affected roots, with 


an atundance of large, thick-walled bodies 


spores. The fungus 


has been readily culturec from the advancing point of the reddening stele where 
the disccloratior has not extended tc the base of the roots. The pathogenicity 
of the isolated fungus has net yet been tested. 


funeus invelved or asso- 
sume ouestion whether the Phytophthora 
s termed first in this coun- 
t must te agreed that the 

mance at present, and for the most part 
ai 

sh 


Since there seems to be some difference as to symptoms (esnecially 
e € n 


ciated here and in ~~ the i 
er red-core, and the red-stele or bl 
i 
t 


try by He W. Anderson)diseases are 
disease here is of very eee impor 
has been found in plants gror ing 
have seen the disease in only two fields where th 
rave been adequate (‘Mutawan, New Jersey, and Fis 


ined %r seepy soils. We 
drainage might possibly 
h 


kill, New york). In the 


Nore Le The Phytophthora disease of strawberries. 
Seientif. Hort. 4:52-46. 1936, 


ave 


et bate 


© 
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rve- 
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fields where the disease has been noted to be to any ‘erree extensive and de- 
structive (Reltsville, Pittsville, and Yederslsburg, Maryland, and Bridgman, 
Michiean), there was no doubt that drainage was inadequate. 


We have but meager information as to the history of the red-stele dis- 
ease in this country. H. W. Anderson first observed it in Illinois in 1941; 


FE. J. Anderson of Marylan¢ saw it *irst in 1936. A grower near Federalsburg, 
Maryland, avers thet he has had the trouble in his ficlds for at least 12 
years. The ciscas. apparently has not increasec on his farm during that pcri- 
of. His loss of crop this year coul? be consiflered as slight to moderate. 
However, he renorted that in some past y.ars his loss was consiecrable. [t 
appears that if the disease knoin as red stele of strawberries in this country 
is as virulent and aes easily disseninated as the red-core cr Phytophthora ¢cis- 
ease ‘in Scotlan*, then we should expect a wider and more general and uniform 
distribution of this disease in the strawberry-growing districts of the Mary- 
land-Delaware-Virginia peninsuls, especially if it has been present there for 
at least 12 years. 


Summary 


The red-stele diseesse of strawberries wes observed by the writers dur- 
ing the soring of 1937 in Maryland, New Jersey, New Vork, Ifichigan, and [1lli- 
nois and was observed by Dr. H. H. Zinmerley nar Norfolk, Virginia. The 
grcatest abundance of diseased plants was found ncer Beltsville, Pittsville, 
and Federalsburg, Maryland, and at each of these three places the diseased 
fields were situated on low, wet soils not well suited for growing strawber- 
ries. Centers of infection in other States seem to be widely separated and 
in most cases, at least, confined to small, poorly drained, or scepy areas in 
larger fields. Throughout the regions visited the disease was of minor impor- 
tance in strawberry production, being limited to an extremely small percent of 
the acreage planted to this crop. No signs were observed of the disease 
spPeading from the affected patches to plants growing on higher and better- 
drained soils, and in only one instance (in Nev: Jersey) was there any indica- 


tion that the disease may have been imported from an infected region in nur- 
sery plants. 


In some of the infested fields observed, there was ample evidence to 


indicate difference of susceptibility of varieties to this disease. This was 
Clearly shown in the experimental strawberry plots used for breeding vork on 
the U. S. Horticultural Field Station farm, Beltsville, Maryland, where in 
some’ cases selections growing in 50-foot sections of a row, completely died 
between the stakes marking their limits, while the selection bevond the stake 
or those in adjacent rows grew vigorously and produced a good crop of berries. 
(Division of Fruit and Vegetable Crops and Diseases). 
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LEAF VARTEGATION IN. STRAWBERRI“S NOT CONSIDERED A VIRUS DISEASE 


J. Be Demaree anc Geo... Darrow 


4 yellowing or leaf variegation, the exact cause of which is unknown, 
has recently become serious in certain stravberry varieties. Among important 
commercial varieties it is most serious in Blakemore, and it is anparently 
increasing in Howard 17 (Premier). “hile this trouble hes been known for a- 
bout 10 years on Howard 17 and a similar condition has been known for over 40 
years on other varieties, the yellow-foliaze plants of Blakemore have been 
observed only since about 19443. The development of the condition in Plake- 
more has been so ranid, however, that nearly all »lentings known to the writ- 
ers now show some y.llow foliazed plants. . some cases from 25 to 50 per- 
cent, and in extrem casss all, of the plants are affected. The condition 
has becn termed June yellous, leaf oat yellow leaf, gold-leaf, sus- 
pected mosaic, ctc. 


Where Strawberry Leaf Variegzation is Prevslent and Varieties affected 


The disense is widely distributed and has been observed in the field 
by one or both writers in the Blakemore variety in Maryland, Virginia, Michi- 
gan, Massachusetts, Connecticut, New Jersey, Delaware, North Carolina, South 
Carolina, and New York; ane hes been reported also from Canada, Louisiane, 
Arkansas, Oklchonic, Texas, Tennessce, Missouri, and Illinois. [It has been 
serious for many yezrs in the Hovard 17 in New Fneland and has recently been 
reported 2s presen* in many es intines of the variety cbserved in the spring 
of 1934 in New York. Meany varieties of ‘berries raised commercially in 


1935 have been found affected. Flrkidaso es the Beaver, Eaton, .and 
Glen Mury in Wiseons in, the Hownrd 17 (Premier) in Muss2chusetts, Maine, and 


New York, the Mnistodon in New Vor, the Peerless in Massachusetts, the Superb 
in New Jcrsey, the Yin Dyke in Ontsrio «nd New Jersey, and the Wyona in New 
Jersey as being affected. has also revorted the diserse in Kellogg 
Prize, Big Late, and seversl everbearing varieties, s well as in many seed- 
lings.and selections in his breeding vor. June yellows has been feund in 
ull the principal wild specics of strawberries. In breeding work, seedlings 
may show yellow cotyledons ss soon ss they ainpear above fround, or the yel- 
lowing or varieration may not show until the. seediinzs have one, two, or 
several leaves, or until the D ant has been set in the. field. Variegation 
or yellowing may not show until the seedlinz has been selected as a promis- 
ing new variety has been propagated, or has been sent out for trial. No 
records of June yellows or veriegation in a few of the leading varieties, in- 
Cluding Klondike, Missionary, Dorsett, Dunlar, Parsons, Beauty (Gibson), Aroma, 
and Marshall, have come to our attention. 


1/ 


— Plekidcas, 
22:22. 1932. 

2/ Darro¥, G 
Plant Dis. Reptr. 1 


.. G The June yellovs of strawberries. Phytopathology 


Notes on variersrted leaf troubles of strawberries. 
8326-25. 1934. 
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pescription 


The most proriinent and characteristic sign of the disease is yellow- 
ing and variegation of the leaves, the exact aupeerence of which varies with 
the variety, season, and region. Zarly staces of the disease may show as a 


faint streaking and mottlins of 
Later the leaves lose more and 


the nev’ leaves with yellow or cream anc green. 
nore of their green color and finally 


become’ golden- or light-yellow xr cream color. Badly affected plants become 
stunted and unproductive, denendinz on how far the yellowing has progressed. 


Affected plants have never been 
three years, becoming more stun 


known to recover, but may live for two cr 
ted and vellow each season, and finally dying. 


Variegated mother plants vroduce only variegated runner plants. The disease 


is more’ conspicuous during early 


period of the year. Hach varie 


soring and early summer than at any other 
ty has a characteristic yellow-and-green pat- 


tern, some being cnicfly mottled, others chiefly streaked. In some varieties 


the colors are nearly white and 


green. 


Several eainnadeleediain sic have studied the behavior of strawberry variega- 


tion’in both the gerne sees and vi 
eley2/, Guba , and Plea 
ficially with ently sap tran 
and roots, and other methods of 
virus diseases, present ratrer 
of the disease. On the othsr 

postulation has become more con 


Field evidence of the s 
plants is also lackin~. The ai 
plants, especially where the p 
45 or 4 years after setting, it 
10 te 15 feet or more where all 


and unproductive. As stnited abov 


only diseased runner »lants, an 
in restricted sections of rows 
work suggests that the yellowir 
it is a genetic weakness of the 


rus aspects. The negative attempts 


of Berk- 
and the writers to transmit tne disease arti- 
isfers, grafting of diseased and healthy runners 
technic comnenly employed for transmitting 
conclusive evidence of tne noninfective nature 


J 


hend, evidence supporting the genetic-origin 


vineins as the result cf care eful breeding work. 


read of the disease from affected to healthy 
sease does spread along the rows by runner 
ants are grown in matted rows. [In old fields, 


is not infrecuent to find sections of a row of 
or neerly all the plants are yellow, stunted 
’ 

2, Dlants affected with June yellows produce 


1d apparently this is the reason that all plants 
y 


are affected. The evidence from the breeding 


ng results from a sporting or mutation and that 


varieties affected and is not due to a virus. 


June yellows should not be confused with yellowing due to alkali in many west- 


ern regions, or to. manganese an 
Plain soils, or to the definite 


&@ copver deficicney in some of the Coastal 
ly determined virus disease xanthosis. 


4 Berkeley, GH.» Strawberry mosric. Rept. Dom. Bot. Canada 1927: 


-130. 1928. 
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There seems to be evidence that yellows or variegation shows up only 
in certain stocks of the Howard 17 (Premier) and that substitution of stocks 
in which the yellowing has not occurred is a fully satisfactory control prac- 
tice. During the past two or three years a few stocks of the Blakemore va- 
riety have been found that heve i relatively free of yellows over a 
pericd of 8 or lo years. Millar®/ reports finding a stock of Blakemore in 
Arkansas whose source was traced to a lot of 50 plants purchased in the East 
about 1929. In 19%5 5 fields were found within a radius of 4 miles, progeny 
of the original 50 plants, that were yellows-free. [In addition, another 
small field of one-half acre with no yellow plants was found in the same coun- 
ty. In 1936 60 new fields were set with plants from the 6 yellows-free fields, 
or a total of about 70 acres. At the end of the season 14 of the new fields 
vere yellows-free, 43 fields had less than 1 percent yellow plants, and 4 
fields between 1 and 2 percent. 


In 1928 a fev Blakemore plants were sent to the J. S. Pecan Station 
near Albany, Georgia, and all plants have continucd to be green through the 
years since. [In 1936, stock from Albany, Gcorgia, was sent to Beltsville, 
Maryland, and a 450-plant row remained green throughout 19%6 and 1937, though 
now (October 20, 1937) two clones appear to be yellowine. In addition, sev- 
eral thousand plants were propapsted from the row at Beltsville in 1936 and 
sent to nurseries, and additional stocks sent out from Albany, Georgia. Al- 
though not all plantings have been surveyed, many have been, and 9 yellowing 
clones out of some 4,000 in Maryland and Delaware vere found. In [Illinois 
15 plants in 600, and in Virginia 15 plants in 1,000 have started yellowing. 
In contrast, in the row adjacent to that of the plants from Albany set with 
unselected stock, 88 of the 100 clenes of Blakemore have already turned yel- 
low. The rate of appearance of the yellowing in this Albany stock so far is 
not sufficient to be a serious field problem. Besides the Arkansas and Albeny 
stock, other stocks herve been reported as free from yellowing. 


The appearance of sports has been considered in most instances as the 
appearance of 2 recessive character in som-tic tissue. If variegation or yel- 
lowing is of this n-ture, then by selfing it would seem that a proportion of 
yellow scedlinrs might appenr. This has been found to be the case with some 
varieties at least. For exumple, 14 of 59 selfed Blakemore plants turned yel- 
low in 19%6 and 1937 at Willard, North Carolins, after being set in the field. 
Other records of selfed varieties sre as follows: 

Period 
Yellow Normal in Field Location 


U.S.2320 (Blakemore x Fnirfsx) selfed i 31 1 year Willard, N. C. 
U.S.2420 (Blakemore x Fuirfax) selfed 0 42 2 yeers Beltsville, Md. 
U.S.1914 ( " x Ettersburg 450) selfed 2 132 2 " " 
U.S.1557 (Howard 17 x Redheart) selfed 0 55 2. 


6/ 


2/ Millar, Pp. He. Freedom from "yellows" of certsin plantings of the 
Blekemore strawberry. Plant Dis. Reptr. 21:70-71. 1937. 


ast 


Vellow Normal in Field Location 
(Chesapeake x Fnirfrx) selfed 22 2 years Beltsville, 
U.S.1125 (Howsrd 17 x Ettersburg 450)selfec 1 : 
U.eS.2120 (Chesaneake x Fairfax) selfed O i8 2 " " 

U.S-1445 (Blakemore x Howard 17) selfed in " 
Fairfax selfed . (een & 4 2 * 
U.S-2102 304 x Fairfax) selfed 1 
U.Se2108 ( " 342s" " 
Southland selfed « « « © « © « = ad 
1.C.302 (Blakemore x Fairfax) selfed 38 26 " 
U.S1425 (Howard 17 x Redheart) selfe 0 14 2 


year 


It would seem th 


at selfing to 
prove useful to b 
ins 


reeders 
g 


test for yellow 


ving in 
and possibly, if records on large enough 


the genetic s 


of selfed seedlings are sbtained, may be used to predict the anne 
yellow sports in any variety. 
Evidence so far indicates that yelloving is not due toas 


tock might 
numbers 
arance of 


ingle gene. 


Even if by selfing no yellow plants appear, this is by no means final evidence 
that a complementary gene for yellowing mey not be in the variety. Thus 
Dorsett selfed hans given no yellow seedlings, but — Blakemore and Dorsett 


were crossed, 445 cut of 477 seedlings, or 1l perce turned 
field. In additien, 6 of the 26 numbered hiatkaa ‘of this 
turned yellow. Eight (3 percent) sut of 252 crosses between 
Blakemore turned yellow in the field, but none 
years since have turned. Wone of the 12% 
Fairfax turned yellow in the field. 


yell 
cross 
Sout 
of the selections 
seedlings of cross 


the 


Very considerable progress is teing made in understanding 
+ 
tic 


ing the trouble. Location and egies n of stocks cf Blakemore 
and ether varieties, which do not turn yellow, or which turn yell 


compared with ordinary stocks, 
The use of varieties 
understanding of the method of inheritance seem to be possible me 
erigination of non-yeliowing varieties by breeders. (Division of 
Vegetable Crops and Diseases). 


is an aie practical method 


in which the genes for yellewing are net four 


ow in the 
s have since 
hland and 
in the 
Blakemore x 


tvo 


and in heandl- 
Howard 17, 
ow slowly as 
of eontrol. 
id and an 
thods for 
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VERTICILLIUM WILT OF PEPPER 


B. Ae Rudolph and W. C. Snyder 


While surveying the extent of less in, Southern California due to the 
spotted wilt virus on penper, Capsicum seul! C. FE. Seott and M. ™ Gard- 
ner encountered a serious disease of funeus origin. Specimens, collected 
August 16 from the Talbert area in Orange County, were sent to the writers 
for diagnosis. Tissue platings were made on an agar medium from the dis- 
colored vascular systems of two sets of diseased pepper plants, one from a 
field of the variety, Anaheim Chili, -and the other from a planting of Mexi- 
ean Chili. In the case of every plent cultured, Verticillium appeared cen- 
sistently and to the exclusion of other fungi. The fungus appears to agree 
with V. albo-atrum. The fact that the fungus was readily obtained from each 
of a number of diseased plants is considered to be strong evidence that the 
disease is a verticilliosis. 


Field symptoms consisted in the dropping of lower leaves, and the burn- 
ing or browning of the edges and tips of leaves still on the plant. In cut- 
ting away the healthy cortex, a pronounced brovning of vascular cylinder was 


exposed. This vascular discoloration extended into the green stem and branches 


7 


some distance above ground. Although a conspicusus yellowing was lacking, 
the symptoms might pass for a Fusarium wilt. However, in no case was Fu- 
sarium isdated from the discolored internal tissues. 


The field of Mexican Chili peppers was in its fifth year of peppers 
and showed an estimated loss of 20 percent due to verticillinsis. [It was 
observed by Gardner and Scott that most of the damage was limited to one part 
of the field. On being questioned, the grower recalled that he had made a 
replanting of that psrt of the field three years ago with plants obtained 
from a grower who had the disease on his land. 


The field of Anaheim Chili peppers showed only 1 percent less due to 
the disease. However this field was only in the second consecutive year for 
peppers. 


It seems that Verticillium may account for a considerable amount of the 
pepper failure ascribed to other causes each year in Southern California. 


An examination cf the literature indicates no authentic report of 
Verticillium wilt of peprer in this country, although it is known to cccur 
in Eurove. (California Agricultural Experiment Station). 


L/ The specific name C. annum is spelt with one "u™ following the 
lead of certain Euronean writers. Bailey, however, spells it annuum. 
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ILLINOTS 1947 VEGETABLE CROP LOSSES FROM DISEASE 


Ke J. Kadow 


Everything considered, the 1947 erowing season in Tllinois was very 
favorable, and high quality veretables were produced very generally. For the 
most part, the increases in yield more than offset the losses from plant 
diseases. 


TOMATOES: Soon after tomatoes were set in the field, early blight 
(Alternaria solani) began to anrear and in some areas caused rather serious 
defoliation and subsequently reduced quality and yield of fruit. In many 
cases the collar-rot nhase cof the disease was of definite commercial concern, 
causing the death of nearly 40 percent of field transplants. The disease was 
most serious in southern-grown plants, although several excevtions to this 
generality existe’. Certification of seed and plants did not seem to material- 
ly alter the prevalence of the cisease, which seemed to be directly correlated 
With the excessively wet weather in early June. The disease was also found on 
peppers, but dic not seem to be of much concern on this crop. 


Septoria leaf spot (S. lycopersici) was very spotted in the State. [n 
some areas plants were completely defoliatedc as early as Scptember 1, but for 
the most part losses were light. 


Some bacterial carker ({planobacter michiganense) was found in nearly 
every field examined. In only a few instances, however, was it of any great 
concerne The disease was much less prevalent in plantings where only certi- 
fied seed and nlants were used. 


Bacterial srot (Bacterium vesicatorium) was generally the cause of 
fruit infections to both tomatoes and peppers, and on peppers it caused a 
great deal of leaf snotting, but the losses with few exceptions were not 
great. 


Fusarium wilt (F. lyeonersici) caused the usual losses, being of most 


concern to market and home gardeners whe persist in growing susceptible va- 
rieties. As a rile, commercial losses were smell. 


The virus diseases of tomatoes vere not as troublesome this year as is 
usually the case. A little spotted wilt was found as was also cucumber mosaic 
on tomatoes. Unidentified moseics were prevalent but not damaging. 


CRUCIFERS: Club root (Plasmodiophora brassicee) was very serious this 
year in all flintings 9f susceptible crucifers on contaminated scil. Ina 
few such instances the losses of cabbage and cauliflewer were as much as 60 
percent; however, the general average for the State was estimated to be be- 
tween 5 end 10 percent. 
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Cabbage yellows (Fusarium conglutinans) was also generally importent 
when susceptible crucifer crops were ¢rowm on infested soil. Merket garden- 
ers suffered greatest losses since they insist upon growing susceptible 
verieties. 


Crucifer mosaic was very evident in many plantings of cabbage, but 
the losses from it did not seen to be important. 


White rust (#lbugo candida 
horse-radish, although losses this 
narily it is much more serious in 


some disease of 
5 percert. oOrdi- 


BEANS: Both bacterial blight (Bacterium chaseoli) and anthracnose 
(Colletotrichum lindemuthianum) were rresent in isolated plantings where 
they usually caused heavy losses. The damace in the State as a whole was 
not great. 


PEAS: Mosaic of peas was very serious this yesr in a few nlantings. 
The losses for the State as a whole did not an-ear to be important. 


CARROTS: Leaf blight caused princinally by Macrosnorium carotae was 
serious in many early plantings, resulting in sizeabie reductions in yield. 
However, the averare losses were not great. 


ONION: Cnion smut (Urocystis cepulae) was very bad this year, excent 
wnere the seed had beer drilled several hours before heavy rains fell. f[t 
seems that rains fell soon after several large growers drilled their seed 
and diluted the formaldehyde so as to reduce its effectiveness. Losses in 
Cook County were estimatcd at about 10 nercent. Meny small growers never 
attempt to control the disease and their plantings this year were nearly 
total losses. 


GENERAL: Leef snot nreesone » caused by species of Sentoria, Cercosnora, 


Macrosnoriun, Alternaria, etc., were generally in evidence on crops suscepti- 
ble to them, aitnouch losses were ane ahs This is also true of 
bacterial leaf spyts of veretables. 


Losses from dampine-off (princi-ally Pythium and Rhizoctonia) in plant- 
ines of susceptible crons, such as svinach, beets, cucurbits, and peas, and 
also seed rotting, were very severe in late May and early June plantings. In 
several instances as few as 15 percent of the seed planted produced healthy 
seedlinzs. Where prover seed treatments were avplied, the disease was of no 
commercial concern. Unfortunately, few growers treated their seed. (Uni- 
versity of Illinois, De»artment of Horticulture). 


‘ was the most trouble 

year were less than 

Illinois. 
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LOSSFS FROM SMUTTY “HEAT IN THE PACIFIC NORTHWEST, 19350 TO 1937, 
AS SHOWN BY TERMINAL INSPECTION OF CAR RECEIPTS V/ 


Bert W. Whitlock 


Yor a number of years ne have used the insvections made in the month 
of August as an index to the quality and condition of the new wheat crop. The 
evidence secured durins Aueust has in the vast checked clcsely with the annual 
out-turns, and so we feel that the firures secured durin-: August 1937 may 
safely be used as a basis for some comments on the smut situation in the 
Pacific Northwest. 


For several years we have noticed a decline both in the degree of smut 
and in the percent grading smutty. This decline undoubtedly is due to the 
introduction of smut-resistant varieties and to more thorough methods of seed 
treatment. Occasionally heavy winter killing and reseeding to spring wheat 
has becn a factor in the reduction in percentage of smutty wheat receipts, 
but winter killing cannot be given much credit for the very definite trend 
toward less smut observed during recent years. 


In 1939 _ the smut infection ne dropped to 24.4 percent fram the high 
figures of 36.6 percent in 1931. 1936 it had dropped to 16.7 percent and 
the August 1947 figures show the Pdi: Se low figures of 7.9 percent smutty. 


Table 15. Percentage or the number cf cars cf wheat 
grading smutty in the car receints at Columbia River and Puget 
Sound terminal inspection points and Spokane for the years 1940 


to 1940 and for the month of August for the same years. 


. For total yr. : For sug. ; 
1930 C006 : 20.9 : 
: 1931 ; 36.6 > 40.5; 
1933 : 22.0 : 24.2 : 
1944 $ 22 2 
1936 ; 16.7 : 19.2 
> Mean 22.2 : 


* On the basis of the averages the 
1937 percentage of smut might be 


predicted at 7.4. 


1/ 


From Extension Pathologist, Serial No. 29, pages 44-45. Oct. 1937. 
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Fig. 53. Percentage of the number of cars of wheat grading smutty in 


the. car receipts at Columbia River and Puget Sound terminal 
inspection roints and Spokune for the years 1940 to 1936 
and for the month of fugust for the 


Sal 


ae years. 
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Figure 53 and table 15 show this trend in detail for the years 1931 
to date. (Federal Grain Supervision, Pacific Coast Headquarters Office, 
Portland, Oregon). 


CORRECTION 


Through an obvious error (editorial, not Pr. Boyd's) rotato blackleg 
was attributed to phoma lingam instead of to Eacillus chytophtherus on page 
201 of the pr.ceding issuc. 
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